Platelet-derived growth factor-induced expression of c-fos in human vascular smooth muscle cells: implications for long-term graft patency.
The internal mammary artery (IMA) has been shown to have a significantly superior long-term patency rate when compared with the saphenous vein (SV) graft. Cultured smooth muscle cells (SMCs) from the IMA are more resistant to the mitogenic effects of platelet-derived growth factor (PDGF), when compared with SMCs that are derived from the SV. The radial artery (RA) is currently being used as an alternative to the SV. However, no long-term patency data are available for the RA, and there is no information on the biological behavior of RA-derived SMCs in culture. Smooth muscle cell cultures were taken from patients who underwent coronary artery bypass grafting with the IMA, RA, and SV. A quiescent state was induced by serum deprivation for 5 days. Thereafter cells were induced to proliferate by exposure to PDGF-BB. Levels of c-fos expression and 3H-thymidine incorporation were used as markers of cell proliferation. We found that even after serum deprivation, c-fos was still detectable; however, basal levels were higher in cells from the SV than cells from either the RA (p = 0.003) or IMA (p = 0.008). After stimulation with PDGF-BB, c-fos expression was greater in SMCs from the SV relative to the RA (p < 0.001) or the IMA (p = 0.02). Finally, relative to the SV, 3H-thymidine in the RA was 0.76 +/- 0.22 (p < 0.05) and 0.39 +/- 0.24 (p < 0.002) in the IMA, respectively. The data indicate that SMCs from arterial conduits are more resistant to the mitogenic effects of PDGF-BB than those from venous conduits. Our results offer a mechanistic explanation of why arterial conduits might demonstrate patency superior to that of the SV.